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Introduction 


The charts presented in this study are the result of an extensive effort 
to provide naval activities a worldwide summary of the distribution of 
low level phenomena that directly affect aircraft and marine operations. 
They are designed to be used as a guide by military planners but people 
in the fields of scientific research, commerce, agriculture and trans- 
portation may also find them helpful. The study includes maps of 
frequencies of fog, supercooled fog, surface temperatures freezing or 
below, supercooled stratus and low cumulus, days with thunderstorms and 
the average height of the freezing level. 


The data are taken from several sources in order to obtain worldwide 
coverage. Problems arose because of the inconsistency of formats, 
variations of codes, and differences in the way the parameters were 
summarized. Analyses of the same parameter from different sources in 
overlapping areas often do not agree. In addition, the scarcity of 
data in the Southern Hemisphere and parts‘of the Northern Hemisphere 
limits the analyses. Because of these data problems, and because fog 
and cloudiness are often very localized in nature (particularly in moun- 
tains or near coastlines), the maps should be interpreted in a qualita- 
tive way. The isopleths should be used to separate areas of similar 
SUR SeReELEE ICS rather than to identify a point as having a specific 
value. 


A description of the chart follows: 


Fog 


Monthly maps of the percent frequency of the occurrence of fog in any 
form over marine areas are presented. The period of record for each 
ocean basin 1s: 


North Atlantic 1856 - 1971 
Indian 1854 ~ 1972 
North Pacific 1854 - 1974 
South Pacific 1854 - 1976 
South Atlantic 1854 - 1976 


The source of data was Tape Data Family-11, Surface Marine Observations, 
on file at the National Climatic Center. These data contain observa- 
tions from ship logs, ship weather reporting forms, published ship 
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observations, automatic data buoys, teletype reports and on cards pur- 
chased from several foreign meteorological services. The quality of 
instruments ranges from those found aboard a 19th century whaling ship 
to the most sophisticated electronic equipment used on ocean weather 
ships. Observer qualifications vary from deck hand to trained meteor- 
ologist. 


Percent frequency of fog was plotted by 1 degree latitude-longitude 
squares. Fog for this study is defined by the World Meteorological 


Organization synoptic observation present and past weather codes as 
- follows: 


North Atlantic - present weather (WW) codes 10, 11, 12, 
28, 40-49, 50-59, and past weather (W) code 4 


All other ocean basins - present weather (WW) codes 10, 
11, 12, 28, 40-49, and past weather (W) code 4 


The meaning of the codes is: 


Present Weather 
eer 


Mist 

1 Patches of shallow fog or 
ice fog 

12 More or Jess continuous shallow 
fog or ice fog 

28 Fog or ice fog during preceding 
hour, but not at time of 
observation 

46-49 Fog or ice fog at time of 


observation. These ten codes 
describe different conditions, 
such as whether the sky is 
discernible, whether rime is 
being deposited, or whether the 
fog has become thinner or thicker 
during the past hour. 
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50-59 Drizzle. These ten codes describe 
different conditions, such as 
whether the drizzle is inter- 
mittent, continuous, freezing, 
slight, moderate, heavy, or 
occurring with rain. 


Past Weather 
4 Fog, ice fog or thick haze during 
the preceding six hours 


The inclusion of drizzle in the definition of fog in the North Atlantic 
resulted from a comparison of hourly data with synoptic 6-hourly data. 


The analyzed charts include three different types of lines. A solid 
line indicates adequate data coverage to insure reasonable confidence 
in the analysis. A dashed line.indicates questionable data and a lack 
of confidence in the analysis. A short and long dashed line in the 
Southern Hemisphere indicates the geographical limit of observations. 
It was not possible to analyze the very sparse data south of this line. 


For some areas the gradient of the contours did not permit the drawing 
of all lines. In the cnen ocean areas this problem was handled by 
breaking a contour and putting arrows on both ends of the break, i.e., 


10 10 
20 ——> <— 20 
30 30 


Along coastlines isolated maxima cr minima are represented by a value 
oe an arrow pointing to the coastal location of the percent frequency, 
oO., 


LAND OCEAN 


30 
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Supercooled Fog 


Monthly probabilities of supercooled fog are presented. The maps are 
derived from the percent frequencies of fog in any form and from the 
percent frequencies of freezing surface air temperatures. These 

iatter two quantities were assumed to be independent in order to 

obtain initial estimates of probabilities of supercooled fog. Because 
independence is not always valid, the initial estimates were then sub- 
jectively analyzed. This procedure results in the worldwide qualitative 
distribution of supercooled fog. 


Supercooled Stratus and Low Cumulus 


These seasonal charts were perhaps the most difficult to prepare because 
of the lack of adequate data. Cloud observations include summaries of 
low clouds, but low clouds can, in some cases, include middie level 
clouds. For this reason the seasonal charts:presented herein were not 
inferred from cloud summaries only. Primary sources of data are 
"Probability of Vertical Penetrable Optical Path for High Intensity, 
High Contrast Optical Targets," U. S. Department of Commerce (1966), 
aircraft icing potential, freezing level and cloud data in "Marine 
Climatic Atlas of the World, Volume I-VIII, U. S. Navy. 


Since the charts show isopleths of inferred supercooled low clouds, they 
should be used primarily in a qualitative sense. 


Other Maps 


The maps depicting the monthly and seasonal distribution of thunder- 
storms were taken from "World Distribution of Thunderstorm Days," 
World Meteorological Organization (1956). This publication has served 
= a eee reference. Some slight modifications were made in light 
of new data. 


The monthly charts of the percent frequency of occurrence of surface 
air temperature freezing and below and the seasonal charts of the 
average height of the freezing level are gleaned mostly from prepara- 
tory work done for previous studies. Some of these studies are 
"Marine Climatic Atlas of the World," Volume I-VIII, U. S. Navy; 
"Selected Meridional Cross Sections of Heights, Temperatures and Dew 
Points of the Northern Hemisphere," H. L. Crutcher (1970); "Climate 
of the Upper Air, Part I - Southern Hemisphere," J. Taljaard et al. 
(1965); "Selected Level Heights, Temperatures and Dew Points for 
Northern Hemisphere," H. |. Crutcher and J. M. Meserve (1970). 
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